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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was 

made. 

2. Claims 1 -1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sasanuma et al. (USP 5,583,644). 

With respect to claim 1 , Sasanuma et al. discloses an image forming apparatus 
(an image forming system of fig 1) comprising: a scanning section (a CCD 21 of image 
reader 202 of fig 3) which reads a document image and outputs image data 
representing the density of the read image for each pixel, see (col.4, lines 10-15); a 
pulse width modulating section (PWM 26 of fig 3) which takes in as input the image data 
output from said scanning section (CCD of the reader 202 of fig 3) and performs a pulse 
width modulating operation of generating (pulse width modulating operation is 
performed by 26 of fig 3, col.4, lines 20-25), and outputting a drive signal synchronized 
for one or more than one pixel of the image data and having a pulse width 
corresponding to the density of the one or more than one pixel, whichever appropriate, 
see (col.4, lines 20-30); a laser unit (103 of fig 2) configured to be turned on and off 
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according to the drive signal (laser drive signal 102 of fig 3) output from said pulse width 
modulating section and emit a laser beam during each on period (laser drive signal 102 
of fig 3, see col.3, lines 35-45); a photosensitive drum (106 of fig 2) a scanning section 
which linearly scans the surface of said photosensitive drum with the laser beam 
emitted from said laser unit (103 of fig 2) along the axial direction of the photosensitive 
drum (106 of fig 2), and repeating the linear scanning operation successively in 
synchronism with the rotation of said photosensitive drum (106 of fig 2); a control 
section (control 201 of fig 1 , col.4, lines 60-65), which shifts the number of pixels to be 
used for the pulse width modulating operation of said pulse width modulating section 
(26 of fig 3) for each linear scanning operation of said scanning section (a CCD 21 of 
image reader 202 of fig 3); and a correcting section (density converter 42 of fig 5, col.5, 
lines 1-10) which corrects the image data output from said scanning section (a CCD 21 
of image reader 202 of fig 3) and input to said pulse width modulating section (26 of fig 
3) according to the input/output characteristics of the pulse width modulating section, 
see (col.4, lines 20-30). 

With respect to claim 2, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said pulse width modulating section (pulse modulation section 26 of fig 3) selectively 
performs a pulse width modulating operation of generating and outputting a drive signal 
with a pulse width corresponding to the density of a single pixel in synchronism with 
each of the pixels of the input image data, see (col.4, lines 20-30) a pulse width 
modulating operation (26 of fig 3) of generating and outputting a drive signal (laser drive 
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signal 102 of fig 3) with a pulse width corresponding to the density of two pixels in 
synchronism with every two of the pixels of the input image data or a pulse width 
modulating operation of generating and outputting a drive signal with a pulse width 
corresponding to the density of three or more than three pixels in synchronism with 
every three or more than three, whichever appropriate, of the pixels of the input image 
data, see (col .4, lines 30-35). 

With respect to claim 3, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said control section (control 201 of fig 1, col.4, lines 60-65), selects two of the pulse 
width modulating operation for a single pixel, see (col.4, lines 30-33) the pulse width 
modulating operation (26 of fig 3) for two pixels and the pulse width modulating 
operation for three or more than three pixels and causes said pulse width modulating 
section to carried out the selected two pulse width modulating operations alternately, on 
a line-by-line basis, for the linear scanning operation of said scanning section (a CCD 
21 of image reader 202 of fig 3). 

With respect to claim 4, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said correcting section (density converter 42 of fig 5, col. 5, lines 1-10) corrects the 
image data input to the pulse width modulating section (26 of fig 3) so that the drive 
signal that is output from the pulse width modulating section in response to the 
corresponding input of image data to the pulse width modulating section may be same 
as the imaginary output of a pulse width modulating section showing predetermined 
ideal input/output characteristics (a CCD 21 of image reader 202 of fig 3). 
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With respect to claim 5, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said correcting section (density converter 42 of fig 5, col. 5, lines 1-10), comprises a 
lookup table (LUT 25 of fig 1) that stores image data input to the correcting section (42 
of fig 5) and the corresponding corrected image data that is supposed to be output from 
the correcting section and input to the pulse width modulating section (26 of fig 2). 

With respect to claim 6, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said scanning section (a CCD 21 of image reader 202 of fig 3), a document table (a 
platen 193 of fig 19), configured to set a document, see (col. 8, lines 20-25); an 
exposure unit (light source 190 of fig 19) configured to expose the document set on said 
document table (table or platen 193 of fig 19) to light (190 of fig 1); a photoelectric 
conversion element (CCD 21 of fig 19), configured to receive the image formed by the 
light reflected from the document table (platen 193 of fig 19) and output an image signal 
showing a voltage level corresponding to the received image formed by the reflected 
light (190 of fig 19); an A/D conversion unit (A/D 22 of fig 19) configured to perform A/D 
conversion on the image signal output from said photoelectric conversion element (21 of 
fig 19), and output corresponding image data; and an image processing section (195 of 
fig 19) configured to process the image data output from said A/D conversion unit (22 of 
fig 19) and output the processed image data, see (col.8, lines 16-25). 
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With respect to claim 7, Sasanuma et al. discloses the apparatus (fig 1-4), 
wherein said scanning section (CCD 21 of image sensor 202 of fig 1 ) has: a document 
table (platen table 193 of fig 19) configured to set a document (image or original 
positioned on platen 193 of fig. 19); an exposure unit (exposure unit 190 of fig 19) 
configured to expose the document set on said document table (on platen 193 of fig 19) 
to light; a photoelectric conversion element (CCD21 of fig reader 202 of fig 1 ) configured 
to receive the image formed by the light reflected from the document table (193 of fig 
19) and output an image signal showing a voltage level corresponding to the density of 
the red image, see col.3, lines 27-30), an image signal showing a voltage level 
corresponding to the density of the green image and an image signal showing a voltage 
level corresponding to the density of the blue image out of the received image formed 
by the reflected light, see (col .5, lines 45-49); an A/D conversion unit (A/D 22 of fig 1 9) 
configured to perform A/D conversion on each of the image signals output from said 
photoelectric conversion element and output image data R showing the density of the 
red image, image data G showing the density of the green image and image data B 
showing the density of the blue image, see (col.5, lines 45-49, on each color); and an 
image processing section (CPU 195 of fig 19) configured to process the image data R, 
G, B (col.5, lines 45-49, on each color); output from said A/D conversion unit (A/D 
converter 22 of fig 1 9) and output image data Y showing the density of the yellow 
image, image data M showing the density of the magentan image, image data C 
showing the density of the cyan image and image data K showing the density of the 
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black image (as shown fig 18, see col. 5, lines 45-49, on each color). 

With respect to claim 8, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said pulse width modulating section (pulse modulation section 26 of fig 3) selectively 
performs a pulse width modulating operation of generating and outputting a drive signal 
(laser drive 102 of fig 3) with a pulse width corresponding to the density of a single pixel 
in synchronism with each of the pixels of the input image data, see (col.4, lines 20-25) a 
pulse width modulating operation of generating and outputting a drive signal with a 
pulse width corresponding to the density of two pixels in synchronism with every two of 
the pixels of the input image data or a pulse width modulating operation of generating 
and outputting a drive signal with a pulse width corresponding to the density of three or 
more than three pixels in synchronism with every three or more than three, whichever 
appropriate, of the pixels of the input image data, see (col.4, lines 10-35). 

With respect to claim 9, Sasanuma et al. discloses the apparatus (fig 1-4), 
wherein said control section (controller 201 of fig 1) selects two of the pulse width 
modulating operation for a single pixel, the pulse width modulating operation for two 
pixels and the pulse width modulating operation for three or more than three pixels, in 
accordance with which one of the image data Y, M, C, K has been output from said 
image processing section (CPU 28 of fig 3) and for causing the pulse width modulating 
section (26 of fig 3) to carried out the selected two pulse width modulating operations 
alternately on a line-by-line basis for the linear scanning operation of said scanning 
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section (a CCD 21 of image reader 202 of fig 3). 



With respect to claim 10, Sasanuma et al. discloses an image forming apparatus 
(fig 1-4), comprising: a scanning means (a CCD 21 of image reader 202 of fig 3), for 
reading a document image and outputting image data representing the density of the 
read image for each pixel, see (col.3, lines 18-23); a pulse width modulating means (26 
of fig 3) for taking in as input the image data output from said scanning means (a CCD 
21 of image reader 202 of fig 3), and performing a pulse width modulating operation of 
generating and outputting a drive signal synchronized for one or more than one pixel of 
the image data and having a pulse width corresponding to the density of the one or 
more than one pixel, whichever appropriate, see (col.4, lines 30-35); a laser unit (laser 
103 of fig 2), configured to be turned on and off according to the drive signal output from 
said pulse width modulating means (26 of fig 1) and emit a laser beam during each on 
period; a photosensitive drum (106 of fig 13 or 1); a scanning means (a CCD 21 of 
image reader 202 of fig 3), for linearly scanning the surface of said photosensitive drum 
(106 of fig 1) with the laser beam (03 of fig 2) emitted from said laser unit (103 of fig 2) 
along the axial direction of the photosensitive drum (1 13 of fig 2) and repeating the 
linear scanning operation successively in synchronism with the rotation of said 
photosensitive drum (106 of fig 1); a control means (controller 201 of fig 1) for shifting 
the number of pixels to be used for the pulse width modulating operation of said pulse 
width modulating means (26 of fig 3) for each linear scanning operation of said scanning 
means (a CCD 21 of image reader 202 of fig 3); and a correcting means (42 of fig 5, 
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inconjection to table 42a) for correcting the image data output from said scanning 
means (a CCD 21 of image reader 202 of fig 3), and input to said pulse width 
modulating means (26 of fig 3) according to the input/output characteristics of the pulse 
width modulating means, see (col .4, lines 30-25). 

With respect to claim 11, Sasanuma et al. discloses the apparatus (fig 1-4) 
wherein said pulse width modulating means (26 of fig 3) selectively performs a pulse 
width modulating operation of generating and outputting a drive signal with a pulse 
width corresponding to the density of a single pixel in synchronism with each of the 
pixels of the input image data, see (col.4, lines 15-25) a pulse width modulating 
operation of generating and outputting a drive signal with a pulse width corresponding to 
the density of two pixels in synchronism with every two of the pixels of the input image 
data or a pulse width modulating (pulse modulation 26 of fig 3) operation of generating 
and outputting a drive signal with a pulse width corresponding to the density of three or 
more than three pixels in synchronism with every three or more than three, whichever 
appropriate, of the pixels of the input image data, see (col.4, lines 10-35). 

With respect to claim 12, Sasanuma et al. discloses the apparatus, wherein said 
control means (controller 201 of fig 1 ) selects two of the pulse width modulating 
operation for a single pixel, the pulse width modulating operation for two pixels and the 
pulse width modulating operation for three or more than three pixels and causes said 
pulse width modulating means to carried out the selected two pulse width modulating 
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operations alternately, on a line-by-line basis, for the linear scanning operation of said 
scanning means (CCD 21 of image reader 202 of fig 3). 

With respect to claim 13, Sasanuma et al. discloses the apparatus (fig 1-4), 
wherein said correcting means (density converter section 42 of fig 5) corrects the image 
data input to the pulse width modulating means (26 of fig 3) so that the drive signal that 
is output from the pulse width modulating means (26 of fig 1 ) in response to the 
corresponding input of image data to the pulse width modulating means may be same 
as the imaginary output of a pulse width modulating means showing predetermined 
ideal input/output characteristics, see (col .4, lines 15-35). 

With respect tp claim 14, Sasanuma et al. discloses the apparatus (fig 1-4), 
wherein said correcting means (density converter 42 of fig 5) comprises a lookup table 
(25 of fig 1 ), that stores image data input to the correcting means (42 of fig 5) and the 
corresponding corrected image data that is supposed to be output from the correcting 
means (42 of fig 5) and input to the pulse width modulating means (26 of fig 2, see 
col .4, lines 20-35). 

With respect to claim 15, Sasanuma et al. discloses the apparatus (fig 1-4), 
wherein said scanning section (a CCD 21 of image reader 202 of fig 3), a document 
table (a platen 193 of fig 19), configured to set a document, see (col.8, lines 20-25); an 
exposure unit (light source 190 of fig 19) configured to expose the document set on said 
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document table (table or platen 193 of fig 19) to light (190 of fig 1); a photoelectric 
conversion element (CCD 21 of fig 19), configured to receive the image formed by the 
light reflected from the document table (platen 193 of fig 19) and output an image signal 
showing a voltage level corresponding to the received image formed by the reflected 
light (190 of fig 19); an A/D conversion unit (A/D 22 of fig 19) configured to perform A/D 
conversion on the image signal output from said photoelectric conversion element (21 of 
fig 19), and output corresponding image data; and an image processing section (195 of 
fig 19) configured to process the image data output from said A/D conversion unit (22 of 
fig 19) and output the processed image data, see (col.8, lines 16-25). 

With respect to claim 16, Sasanuma et al. discloses the apparatus (fig 1-4), 
wherein said scanning section (CCD 21 of image sensor 202 of fig 1) has: a document 
table (platen table 193 of fig 19) configured to set a document (image or original 
positioned on platen 193 of fig 19); an exposure unit (exposure unit 190 of fig 19) 
configured to expose the document set on said document table (on platen 193 of fig 19) 
to light; a photoelectric conversion element (CCD21 of fig reader 202 of fig 1) configured 
to receive the image formed by the light reflected from the document table (193 of fig 
19) and output an image signal showing a voltage level corresponding to the density of 
the red image, see col. 3, lines 27-30), an image signal showing a voltage level 
corresponding to the density of the green image and an image signal showing a voltage 
level corresponding to the density of the blue image out of the received image formed 
by the reflected light, see (col.5, lines 45-49); an A/D conversion unit (A/D 22 of fig 19) 
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configured to perform A/D conversion on each of the image signals output from said 
photoelectric conversion element and output image data R showing the density of the 
red image, image data G showing the density of the green image and image data B 
showing the density of the blue image, see (col.5, lines 45-49, on each color); and an 
image processing section (CPU 195 of fig 19) configured to process the image data R, 
G, B (col.5, lines 45-49, on each color); output from said A/D conversion unit (A/D 
converter 22 of fig 19) and output image data Y showing the density of the yellow 
image, image data M showing the density of the magentan image, image data C 
showing the density of the cyan image and image data K showing the density of the 
black image (as shown fig 18, see col.5, lines 45-49, on each color). 

With respect to claim 17, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said pulse width modulating section (pulse modulation section 26 of fig 3) selectively 
performs a pulse width modulating operation of generating and outputting a drive signal 
(laser drive 102 of fig 3) with a pulse width corresponding to the density of a single pixel 
in synchronism with each of the pixels of the input image data, see (col.4, lines 20-25) a 
pulse width modulating operation of generating and outputting a drive signal with a 
pulse width corresponding to the density of two pixels in synchronism with every two of 
the pixels of the input image data or a pulse width modulating operation of generating 
and outputting a drive signal with a pulse width corresponding to the density of three or 
more than three pixels in synchronism with every three or more than three, whichever 
appropriate, of the pixels of the input image data, see (col.4, lines 10-35). 
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With respect to claim 18, Sasanuma et al. discloses the apparatus (fig 1-4), wherein 
said control means (controller 201 of fig 1) selects two of the pulse width modulating 
operation for a single pixel, the pulse width modulating operation for two pixels and the 
pulse width modulating operation for three or more than three pixels, in accordance with 
which one of the image data Y, M, C, K has been output from said image processing 
means (CPU 28 of fig 3) and for causing the pulse width modulating means (26 of fig 3) 
to carried out the selected two pulse width modulating operations alternately on a line- 
by-line basis for the linear scanning operation of said scanning means (a CCD 21 of 
image reader 202 of fig 3). 

With respect to claim 19, Sasanuma et al. discloses a method of controlling an 
image forming apparatus (fig 1-4), comprising: a scanning section (a CCD 21 of image 
reader 202 of fig 3), for reading a document image and outputting image data 
representing the density of the read image for each pixel, see (col.3, lines 18-23); a 
pulse width modulating section (26 of fig 3) for taking in as input the image data output 
from said scanning section (a CCD 21 of image reader 202 of fig 3), and performing a 
pulse width modulating operation of generating and outputting a drive signal 
synchronized for one or more than one pixel of the image data and having a pulse width 
corresponding to the density of the one or more than one pixel, whichever appropriate, 
see (col.4, lines 30-35); a laser unit (laser 103 of fig 2), configured to be turned on and 
off according to the drive signal output from said pulse width modulating section (26 of 
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fig 1), and emit a laser beam during each on period; a photosensitive drum (106 of fig 
13 or 1); a scanning section (a CCD 21 of image reader 202 of fig 3), for linearly 
scanning the surface of said photosensitive drum (106 of fig 1 ) with the laser beam (03 
of fig 2) emitted from said laser unit (1 03 of fig 2) along the axial direction of the 
photosensitive drum (113 of fig 2) and repeating the linear scanning operation 
successively in synchronism with the rotation of said photosensitive drum (106 of fig 1); 
a control section (controller 201 of fig 1 ) for shifting the number of pixels to be used for 
the pulse width modulating operation of said pulse width modulating means (26 of fig 3) 
for each linear scanning operation of said scanning means (a CCD 21 of image reader 
202 of fig 3); and a correcting means (42 of fig 5, in-conjection to table 42a) for 
correcting the image data output from said scanning means (a CCD 21 of image reader 
202 of fig 3), and input to said pulse width modulating section (26 of fig 3) according to 
the input/output characteristics of the pulse width modulating section, see (col.4, lines 
30-25). 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Negussie Worku whose telephone number is 571-272- 
7472. The examiner can normally be reached on 9am-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kimberly Williams can be reached on 571-272-7471 . The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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